Pharmacokinetics of R-enantiomeric normephenytoin during chronic administration in epileptic patients.
Stereoselective metabolism has been demonstrated for mephenytoin (MHT), R-MHT being demethylated to the pharmacologically active metabolite 5-phenyl-5-ethylhydantoin (PEH; nirvanol), and S-MHT undergoing aromatic hydroxylation to 4-OH-MHT, with formation of an intermediate arene oxide metabolite. PEH is responsible for the therapeutic effect, whereas 4-OH-MHT is rapidly eliminated by the kidneys. The arene oxide metabolite may have implications in MHT toxicity. The metabolism of PEH is also stereospecific. In the present study, the R-enantiomer of PEH (R-PEH; R-normephenytoin) was administered chronically during 8 weeks to four epileptic patients, as a single dose every 3 days. The half-lives of R-PEH ranged from 77.7 to 175.8 h, and correlated closely with the creatinine clearance. Mean urinary recovery of R-PEH was 86.6% of the dose at steady state, with 4-OH-PEH accounting for only 5%. This indicates that, unlike Nirvanol (a racemic mixture of R- and S-PEH), R-PEH is only minimally metabolized, even after several weeks of treatment and despite potential enzymatic autoinduction and heteroinduction by other antiepileptic drugs. Complete blood counts and liver function tests revealed no alteration, and no other adverse effects were noted. If arene oxide intermediate metabolites are indeed involved in the toxicity of MHT and nirvanol, R-PEH may represent a safer alternative.